In this paper, we propose numerical solution to solve a system of fuzzy nonlinear equations based on homotopy method. In this method the algorithm is illustrated by solving several numerical examples.
Introduction
Systems of simultaneous nonlinear equations play a major role in various areas such as mathematics, statistics, engineering and social sciences. The concept of fuzzy numbers and arithmetic operation with these numbers were first introduced and investigated by Zadeh [15] . One of the major applications of fuzzy number arithmetic is nonlinear systems whose parameters are all or partially represented by fuzzy numbers [11, 14] . Standard analytical techniques like Buckley and Qu method [6, 7, 8, 9] , can not be suitable for solving the systems such as { ax 5 + by 4 + cx 3 + dy 3 + exy + f = g, x − cos(y) = k, where x, y, a, b, c, d, e, f , g and k are fuzzy numbers. The numerical solution of a fuzzy nonlinear equations by Newton's method was considered in [1] and the homotopy method is employed in [2] , therefore we need to develop the numerical methods to find the solutions of a system of fuzzy nonlinear equations. Here, we consider a system of nonlinear equations, in general, as
so that the above system is solved by the Newton's method in [3] and the Fixed point method in [4] . We propose the extended numerical method based on Homotopy and Continuation Method for solving a system of fuzzy nonlinear equations. The paper is organized as follows:
In section 2, we recall some fundamental results of fuzzy numbers. In section 3, we propose Homotopy and Continuation Method for solving fuzzy nonlinear systems. In section 4, we illustrate some examples and conclusions are present in the last section.
Preliminaries
We represent an arbitrary fuzzy number by an ordered pair function (u(r), u(r)), which satisfies the following requirements [12] 
Homotopy or continuation method
Now, at this stage, a solution can be obtained for a system of fuzzy nonlinear equations
where x and y are fuzzy numbers. The parametric form ∀r ∈ [0, 1], is as follows:
In homotopy method, using a parameter λ ∈ [0, 1], we can embed Eq. (3.1) in a one-parameter family of problems. It is known that the original problem Eq. (3.1) and a problem with a know solution corresponds to λ = 1 and λ = 0, respectively. For example, for x 0 , y 0 ∈ E, the set of problems
are obtained where
is an initial approximation of Eq. (3.1). It can be concluded easily that
there appears a similarity of changing process for λ from zero to unity,
. It is through Homotopy or continuation method that we can determine (x * , y * ) = (x 1 , x 1 , y 1 , y 1 ) (for λ = 1 ) which leads to the solution of sequence of problems with 0
would be obtained as the solution ( 
which converges rapidly to a solution (
and ∥ J(x λ , y λ ) −1 ∥≤ M for a constant M, [10] . We performed the computation of Eq. (3.4) in a two step manner. First, we solve the following equations:
where
and y (n) λ i are as follows:
Numerical application
We consider two examples to illustrate the presented method for fuzzy nonlinear systems. 
First, we assume that x and y are positive, then the parametric form of this system is as follows:
To obtain initial guess, we use above system for r = 0 and r = 1. Therefore For r = 0, we have y = 2.018886 and y = 2.24241; therefore, negative roots do not exit. First, we assume that x and y are positive; then, the parametric form of this system is as follows: 
Conclusion
In this paper, we considered fuzzy nonlinear system. The original system is converted to a crisp nonlinear system. Then, we applied the Homotopy and Continuation method to approximate the solution of nonlinear system. Finally, examples were presented to illustrate the proposed method.
